Objective: Due to the chronic inflammation associated with systemic lupus erythematosus (SLE), patients develop premature atherosclerosis and the disease is a risk factor for acute myocardial infarction. The best interventional treatment for acute coronary syndrome (ACS) in these patients is unclear. The objective of this study is to describe the baseline characteristics, clinical manifestations, treatment and in-hospital outcome of patients with SLE and ACS. Methods: Eleven SLE patients with ACS were analyzed retrospectively between 2004 and 2011. The following data were obtained: age, gender, clinical and electrocardiographic characteristics, Killip class, risk factors for ACS, myocardial necrosis markers (CK-MB and troponin), creatinine clearance, left ventricular ejection fraction, inflammatory markers (C-reactive protein and erythrocyte sedimentation rate), drugs used during hospital stay, treatment (medical, percutaneous or surgical) and in-hospital outcome. The statistical analysis is presented in percentages and absolute values. Results: Ten of the patients (91%) were women. The median age was 47 years. Typical precordial pain was present in 91%. Around 73% had positive erythrocyte sedimentation rate. The vessel most often affected was the anterior descending artery, in 73%. One patient underwent coronary artery bypass grafting, seven underwent percutaneous coronary intervention with bare-metal stents and three were treated medically. In-hospital mortality was 18%. Conclusions: Despite the small number of patients, our findings were similar to those in the literature, showing coronary artery disease in young people with SLE due to premature atherosclerosis and a high mortality rate.
Introduction
Systemic lupus erythematosus (SLE) is an uncommon autoimmune disease of unknown cause, with an estimated prevalence of 1/2000 and a male:female ratio of 1:10. Cardiovascular involvement is one of the most common and serious manifestations of the disease, in the form of myocarditis, pericarditis, endocarditis, vasculitis or coronary artery disease (CAD). 1 Due to the chronic inflammation associated with SLE, patients develop premature atherosclerosis, and the disease is an independent risk factor for myocardial infarction (MI). 1 ---3 The therapeutic approach can be a challenge and the best interventional treatment for acute coronary syndrome (ACS) in these patients is unclear. Some case series have reported their experience with percutaneous coronary intervention (PCI) and/or coronary artery bypass grafting (CABG), but they show conflicting results. 3, 4 The objective of this study is to describe the baseline characteristics, clinical manifestations, treatment and inhospital outcome of patients with SLE and ACS.
Methods
Eleven SLE patients who presented ACS (unstable angina and/or MI) were analyzed retrospectively between 2004 and 2011. The diagnosis of SLE was based on the 1997 revised criteria of the American College of Rheumatology. 5 All patients with typical chest pain were immediately diagnosed with ACS and were risk stratified according to the clinical presentation. Those with atypical pain and/or ischemic equivalent symptoms, such as dyspnea, were treated according to the chest pain protocol, being kept under observation for 12 hours with monitoring of ECG and markers of myocardial necrosis (troponin and CK-MB) every three hours. In cases of ECG alterations (ST-segment depression or T-wave inversion) and/or positive necrosis markers, a diagnosis of ACS was made and they were included in the study.
The following data were recorded: age, gender, clinical and ECG manifestations, Killip class, risk factors for ACS, markers of myocardial necrosis (CK-MB and troponin), creatinine clearance (CrCl), left ventricular ejection fraction, inflammatory markers (C-reactive protein and erythrocyte sedimentation rate), autoantibodies, medication during hospital stay, angiographic findings, treatment (medical, PCI and/or CABG) and in-hospital outcome.
Coronary lesions were considered significant with ≥70% stenosis.
The type of stent (bare-metal or drug-eluting) employed in PCI procedures was recorded, as well as arterial and/or venous grafts in CABG.
The statistical analysis is presented in percentages and absolute values.
Results
Ten patients were women (91%). The median age was 47 years. The baseline characteristics of the study population are shown in Table 1 . The most common clinical presentation was MI (64% of cases), with ST elevation in 45%, as shown in Table 2 .
The arterial segments most commonly affected were the anterior descending artery (in 73%) and the right coronary artery (in 45%), followed by the diagonal artery (in 36%). Only in one case (9%) was no obstructive coronary lesion detected. One patient (9%) had an ostial lesion, three (27%) had three-vessel disease and three (27%) had two-vessel disease (Table 3) .
CABG was performed in one patient, PCI with bare-metal stents in seven, and medical treatment was maintained in three. In-hospital mortality was 18% (Table 4 )
Discussion
Cardiac involvement in SLE is one of the main causes of morbidity and mortality in these patients. The first reports of this association appeared in the 1960s. 1, 6 The incidence of MI in young SLE patients due to premature atherosclerosis is 9---50 times higher than in age-matched controls, making SLE an independent risk factor for CAD. 1---3,7 The risk is even higher in young women, due to the lack of awareness among the medical community of the association, resulting in the diagnosis being overlooked even in the presence of typical symptoms in patients considered at low cardiovascular risk. 1, 7 A study by Hak et al. 8 assessed the incidence of cardiovascular events in a retrospective cohort of 148 women with SLE over a period of 28 years. Of this group, 13.5% suffered a cardiovascular event during follow-up, at a mean age of 53 years. The incidence of MI was around three times higher than for those without SLE, with a relative risk of 2.25 (95% confidence interval: 1.37---3.69). 8 There was a predominance of women in our series (91%), and median age was 47 years, in agreement with the literature. The youngest patient in our population, a 27-year-old woman, was one of those who died during hospitalization, which highlights the need for prompt diagnosis and treatment.
Among SLE patients aged under 35, MI is the most common manifestation of cardiovascular disease, followed by heart failure, sudden death and angina. 1, 7 In autopsy studies, 54% of patients have significant atherosclerosis. There is limited use of ischemia testing to diagnose CAD in SLE patients due to their age and the predominance of women. 3, 4 Nevertheless, when asymptomatic patients with SLE undergo myocardial perfusion scintigraphy, 35---40% have perfusion deficits. 1, 3 Computed tomography coronary angiography studies have shown a higher incidence of noncalcified plaques in SLE patients than in controls. 9 Furthermore, coronary flow reserve is also reduced in these patients even in the absence of significant coronary lesions, reflecting the presence of chronic inflammation. 2 With regard to the clinical presentation of CAD, our findings were similar to those in the literature. MI was the type of ACS in 64% of patients, with 45% of the total presenting ST elevation and 91% reporting typical chest pain. The pathophysiology of coronary involvement in SLE remains unclear. Besides conventional risk factors, the principal cause is thought to be premature atherosclerosis resulting from chronic inflammation and endothelial damage associated with the disease, together with chronic use of drugs such as corticosteroids. 3, 10 However, SLE patients can also suffer ACS due to their higher risk of vascular thrombosis, especially when SLE is associated with antiphospholipid syndrome (the presence of antiphospholipid antibodies increases the risk of MI and sudden death four-fold). 1---3,10--- 12 Traditional risk factors for atherosclerosis should be thoroughly investigated and aggressively treated in SLE patients. Systemic hypertension is found in up to 75%, and greatly increases their risk of cardiovascular events. In addition, smoking increases the risk of MI three-fold, as well as reportedly reducing the effect of antimalarial drugs. Lastly, the lipid profile of SLE patients is altered in 40% of cases, with high levels of total cholesterol and triglycerides, although unexpectedly, there is no correlation between SLE and diabetes, the association being found in only 1.9% of patients. 1, 10 By contrast, 18% of our patients had been diagnosed with diabetes, but the findings of our study are in agreement with the literature in terms of the prevalence of hypertension and dyslipidemia, 55% and 36% respectively.
With regard to inflammation, high serum levels of proatherogenic cytokines such as TNF-␣, IL-6 and IL-17 have been found in SLE patients with ACS. Hyperhomocysteinemia, oxidized low-density lipoprotein and insulin resistance have also been reported in this patient group. Furthermore, SLE activity appears to be directly related to risk of MI, especially in patients with renal involvement, reduced CrCl and positive anti-DNA autoantibodies. 1, 2, 4, 10, 13, 14 Some studies have shown that chronic corticosteroid use is an independent determinant of premature atherosclerosis, as well as increasing body weight and blood pressure and altering serum levels of circulating cholesterol. 1, 10, 15 In our study population, which included only SLE patients with ACS, angiography showed diffuse atherosclerosis in all cases, irrespective of the presence of antiphospholipid antibodies, with significant multivessel CAD in 54%, but no cases of coronary thrombosis. This corroborates previous findings that premature atherosclerosis is the main cause of MI in patients with SLE. A study by Lee et al. 7 of 25 cases of SLE with CAD found that 20% of patients had more than one significant coronary lesion and also reported no cases of thrombosis. However, certain characteristics reported in other studies were not observed in our study population: only 27% had positive anti-DNA autoantibodies, CrCl was generally preserved, and the inflammatory markers Creactive protein and erythrocyte sedimentation rate were elevated in only 45% and 73%, respectively. Furthermore, C4 was reduced in only 27% of cases, while C3 was reduced in 73%.
In-hospital mortality was 18% in the present study, around three times higher than mortality due to ACS in the general population. Moreover, the prevalence of ST-elevation MI was also higher, practically double the rate found in patients without SLE. These findings are in agreement with those of Roldan, 4 who reported short-and long-term mortality at least twice as high in patients with ACS and SLE than in the general population. However, a long-term follow-up study of PCI in SLE patients reported zero mortality, highlighting the need for further studies to assess the specific characteristics of coronary treatment in these patients. 7 The best interventional treatment is unclear. Reported rates of adverse events (thrombosis or restenosis) following baremetal and drug-eluting coronary stenting in SLE patients are 35% and 14%, respectively. 4, 7 Studies of SLE patients undergoing CABG have shown good outcomes and safety, albeit only in small series. 3, 4, 16, 17 
Conclusions
Patients with SLE have a higher risk of MI compared to those without the disease. Despite the small number of patients, our findings were similar to those in the literature, showing CAD in young people with SLE due to premature atherosclerosis and a high mortality rate.
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